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Abstract
Background: The aim of study was to explore the e�cacy and safety of low-dose(LD) and regular
dose(RD) prednisone (PDN) for treatment of subacute thyroiditis (SAT).

Methods: Patients were randomly allocated using the block randomization method to the two groups.
The primary outcome was the time required for PDN treatment. Secondary outcomes included
percentages of relapse, mean score for the Morisky Medication Adherence Scale-8© MMAS-8 , time
required for symptoms to resolve, cumulative PDN dose (mg) and mean erythrocyte sedimentation rate
(ESR) at 2 weeks and baseline.

Results: The study cohort included 45 patients, randomized 40 participants, and 36 completed the study.
There was no signi�cant difference in the treatment duration between the LD and RD groups
(48.25±11.42vs.53.30±21.85 days, p=0.379). The mean difference in the time required for PDN treatment
between the LD and RD groups was -5.05 (95%CI =-16.61 to 6.51) days, which was within the non-
inferiority margin of 7 days. There was a signi�cant difference in the mean score for MMAS-8 between
the LD and RD groups (5.94± 0.77vs.5.25±1.12, p=0.037). Also, there was a signi�cant difference in the
cumulative PDN dose between the LD and RD groups (447.34±156.74vs.964.75±300.83, p=0.0001).The
ESR at 2 weeks was statistically signi�cant as compared to baseline values in both groups, with pre-
treatment and post-treatment ESRs of 53.60±26.80 and 18.63±15.00/mm/h, (p<0.0001), in the LD group
and 64.20±22.06 and 17.00±8.99/mm/h (p<0.0001) in the RD group.

Conclusions: Low-dose PDN therapy may be su�cient to achieve complete recovery and better outcomes
of SAT.

This study is registered with Chinese Clinical Trial Registry (ChiCTR2100051762).

Introduction
Subacute thyroiditis (SAT), also known as De Quervain's thyroiditis, is the most common type of painful
thyroid disorder(1–3). Although the pathogenesis has not been fully elucidated, the incidence of SAT is
relatively higher in women and affects individuals aged between 30 to 50 years(2–5). Currently, mild
cases of SAT are treated with non-steroidal anti-in�ammatory drugs (NSAIDs), while moderate to severe
cases, characterized by recurrent neck pain, tenderness, and signi�cant goiter are sometimes treated with
short-term steroid therapy. Prednisone (PDN) is a synthetic corticosteroid commonly used for treatment
of SAT(4, 6). The 2016 American Thyroid Association (ATA) guideline recommends PDN for treatment of
moderate to severe cases of SAT. The recommended steroid regimen includes PDN at 40 mg/day for 1–2
weeks with gradual tapering of the dosage for 2–4 weeks depending on the clinical response. However, in
China, SAT is traditionally treated with PDN at 30 mg/day(5), which is also unacceptable to patients.
Patients often terminate treatment or reduce the dosage without authorization due to the side effects of
high-dose PDN therapy, which can signi�cantly in�uence the effects of the treatment. Therefore, the aim
of this non-inferiority study was to explore the clinical e�cacy and safety of low-dose (LD) prednisolone
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(PDN) at 15 mg one time per day as compared to the regular dose (RD) at 10 mg three times per day for
treatment of SAT.

Materials And Methods
Study Design

We performed a prospective, randomized, open-label, single-center, parallel group controlled, non-
inferiority study in the First A�liated Hospital of Wannan Medical College (Yijishan Hospital) from Dec 1,
2020 to Dec 30, 2021. All patients provided written informed consent and con�rmed their willingness to
participate.

Participants

Participants diagnosed with SAT were evaluated in terms of eligibility for inclusion in the study. The
diagnosis of SAT was based on clinical features, physical examination and laboratory test results, which
includes elevated ESR, serum free-thyroxine (fT4), and free triiodothyronine (fT3) levels with a suppressed
thyroid-stimulating hormone (TSH) level. The diagnosis and resolution of SAT were con�rmed by thyroid
ultrasonography in all patients.

In this study, patients with the side effects of steroids and pregnancy were excluded.

Randomization and Blinding

We randomly assigned patients to the 1 of the 2 groups in a 1:1 ratio using random block with
strati�cation (http://www.randomization.com). A study coordinator was only involved in randomization
and allocation. Randomized numbers were sealed in opaque envelopes in order and kept concealed until
the study day. The investigator made a phone call to the study coordinator the day before patient
enrollment to con�rm the patient's assignment. Assessment of study outcomes was analyzed by the
investigator. The purpose of this study was to explore the e�cacy and safety of different doses of PDN
for the treatment of SAT, and complete blinding would not be meaningful for either the investigators or
the patients. Therefore, this study was conducted as an open-label study in which only laboratory
personnel were blinded and no randomization groups were allowed to be removed.

Procedures

The dose tapering protocol is 15-10-5-2.5 and 30-20-15-10-5 mg per week for the LD and RD group,
respectively. Treatment duration has been extended by 1 or 2 weeks with the continuation of the same
dose in the previous week in patients who complained having an increased pain during the dose tapering.
The dose was reduced from the week of normalized ESR (about 7-14 days), and the �rst reduction was
1/3 of the dose. Based on clinical experience and examination results, most patients experienced
complete disappearance of pain within 5-10 days after PDN treatment, either at the small initial dose or at

http://www.randomization.com/
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the regular initial dose. Therefore, if patients experienced recurrence of symptoms during the dose
reduction, we adjusted them to the regular initial dose.

After the patients were enrolled, we conducted weekly face-to-face or telephone follow-up visits. The
results of the follow-up visits were recorded on the patients' informed consent forms. Each participant
received a �nal visit before the completion of the trial.

Outcomes

The primary outcome of the study was assessed the clinical e�cacy of different doses of PDN in the
treatment of SAT, which was the time (days) required for PDN treatment. The secondary outcomes were:
(I)percentages of participants experiencing relapse during and after treatment; (II)the mean score for the
Morisky Medication Adherence Scale-8©(MMAS-8); (III)time(days) required for symptoms to resolve;(IV)
cumulative PDN dose (mg);(V) the mean erythrocyte sedimentation rate (ESR) at 2 weeks and baseline.

Safety outcomes included the occurrence of all adverse drug events, which was elevated blood pressure,
elevated blood glucose, mood swings, facial acne, insomnia, weight gain, hypothyroidism, etc.)

Statistical analysis

Primary and secondary outcomes will be analyzed based on the full-analysis-set, with missing values
carried forward using the last observation and a supportive sensitivity analysis using the last follow-up.
Safety outcomes will be analyzed based on the safety data set, including the set of all subjects who
received at least one treatment after randomization. All outcomes will also be analyzed according to each
protocol set. The primary outcome was the time (days) required for PDN treatment. The purpose of this
study was to show that low-dose PDN therapy may be su�cient to achieve complete recovery and better
outcomes in SAT. Therefore, we hypothesized that the patients randomized to LD group is non-inferior to
that of patients randomized to RD group. To assess for non-inferiority, non-inferiority delta of 7 days was
chosen for the following reasons. In previous study(6,7), the mean time was around 36 days with a
standard deviation of 12 days. Given the Δ of 7, we calculated the sample size to test the null hypothesis
H0: μ1 − μ0 > 7 versus the alternative hypothesis H1: μ1 − μ0 ≤ 7, where, μ1 − μ0 is the mean difference
of the time period between the LD group and the RD group (non-inferiority test). Based on 80% power and
α = .05 signi�cance level, a total of 40 participants were included in each group, for a total of 80
participants, considering a 5% drop-out rate. However, because of the study was conducted in the midst
of a Covid-19 virus pandemic, which prevented some patients from coming to the hospital and the
approximate annual number of hospitalized patients with SAT in our department was 40. Finally, only 45
participants were recruited in this study.

All statistical analyses were performed with Statistical Package for the Social Sciences (SPSS) v 26.0
software (SPSS, Inc, Chicago, IL). All tests were performed with the a-level set to 0.05 (2-tailed). Data are
presented as mean±standard deviation, median (inter-quartile range), or numbers (%) as appropriate. The
difference between the randomized groups on baseline variables was assessed using standardized mean
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difference (SMD). We assessed the effect of LD group vs. RD group on the primary outcome, using a 2-
sample t test. Non-inferiority was claimed when the upper limit of the 2-sided 95% con�dence interval
was below the non-inferiority margin. Time period, the mean score for the MMAS-8, neck pain, tenderness
at the region of thyroid gland and cumulative PDN dose(mg) were presented as point estimate and
corresponding 95% con�dence interval (4). We assessed the treatment effect on normally distributed
continuous variables using the 2-sample t test.

Randomized groups were compared on the percentage of relapse during treatment and after treatment
using a χ² test or Fisher’s exact test where appropriate, which were also used to assess differences in the
incidence of adverse events between treatments. We also used Kaplan-Meier curves and log-rank test to
analyze the incidence of recurrent symptoms during treatment and the relapse rate after discontinuation
of the drug; P<0.05 was considered a statistically signi�cant difference.

Results
The study design is illustrated in Fig. 1. Of 45 patients who were recruited from Dec 1, 2020 to Dec 30,
2021, �ve were excluded, including three who did not meet the inclusion criteria and two others who
declined to participate in this study. Hence, 40 individuals were enrolled and randomly allocated to the LD
group or RD group. All individuals followed the fasting instructions and none developed adverse side
effects. No patient quit the study based on the withdrawal criteria. Finally, 36 patients completed the
study and the data of 36 patients were included for statistical analysis.

There were no signi�cant differences in the baseline characteristic of the patients assigned to the LD and
RD groups (Table 1). The number of patients in the LD and RD groups was 16 and 20, respectively. The
LD group consisted of 6 males and 10 females with a median age of 42.50 ± 8.86 (range, 30–71) years,
median disease duration before treatment of 15.78 ± 9.45 (range, 3–20) days, and median visual
analogue scale (VAS) pain score of 6.63 ± 1.03. The RD group consisted of 6 males and 14 females with
a median age of 46.75 ± 12.73 (range, 29–58) years, median disease duration before treatment of 13.54 
± 6.89 (range, 5–15) days, and median VAS pain score of 6.45 ± 1.28. There were no signi�cant
differences in sex ratio, age, course, and clinical manifestations between the two groups (p > 0.05).
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Table 1
Baseline characteristics

  LD Group

(n = 16)

RD Group

(n = 20)

Gender    

Male 6(37.5%) 6(30%)

Female 10(62.5%) 14(70%)

Age(years) 42.50(8.862) 46.7(12.73)

Laboratory �ndings    

ESR(mm/h) 53.06(26.80) 64.20(22.06)

FT3(pmol/L) 10.39(4.435) 9.90(3.18)

FT4(pmol/L) 40.00(11.54) 31.53(9.35)

TSH(mIU/L) 0.25(0.47) 0.20(0.38)

Symptoms    

Fever(℃) 2(12.5%) 3(15%)

Palpitation 0(0%) 1(5%)

Severity score 6.63(1.03) 6.45(1.28)

Duration of symptoms before treatment(days) 15.78(9.45) 13.5(6.89)

Neck pain    

Right/Left, n(%) 5(31.25%) 11(55%)

Bilateral, n (%) 11(68.75%) 9(45%)

Data are mean ± SD, median (IQR) or number of patients

ESR = erythrocyte sedimentation rate,

TSH = thyroid-stimulating hormone,

FT3 = free triiodothyronine, FT4 = free thyroxine.
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Table 2
Primary endpoint and Secondary endpoint

  LD Group

(n = 16)

RD Group

(n = 20)

P value Treatment
difference

(LD–RD), (95% CI)

Primary endpoint        

Time period (days) 48.25 ± 
11.42

53.30 ± 
21.85

.38a,b -5.05(-16.61,6.51)c

Secondary endpoint        

Patients of relapse

during treatment

6(37.5%) 9(45%) .65d /

Patients of relapse

after stopping treatment

2(12.5%) 1(5%) .57d /

Drug compliance 5.94 ± 0.77 5.25 ± 1.12 .037b -0.69(-1.33, -0.05)

Time period of symptom
vanishing(days)

       

neck pain 2.63 ± 0.94 2.42 ± 0.85 .51b 0.2(-0.81,-0.41)

tenderness at the region of
thyroid gland

7.13 ± 1.17 6.48 ± 1.34 .14b 0.65(-1.52,0.22)

Cumulative PDN dose(mg) 447.34 ± 
156.74

964.75 ± 
300.82

<0.0001b -517.41(-674.47,
-358.34)

ESR(mm/h)        

baseline 53.06 ± 
26.80

64.20 ± 
22.06

.18b 11.138(-5.40,27.68)

2 weeks 18.63 ± 
15.00

17.00 ± 8.94 .69b -1.625(-9.80,6.55)

Data are presented as mean ± standard deviation, median (inter-quartile range), or number (%).

CI = con�dence interval.

a P value for superiority.

b Data are compared using student t test.

c Upper con�dence interval limit is less than the noninferiority delta of 7 days, so non-inferiority is
claimed.

d Data are compared using χ2 test.
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Table 3

Adverse events in each treatment group

  LD Group

(n = 20)

RD Group

(n = 20)

Adverse events    

All 5(25%) 9(45%)

Gastrointestinal disorders 1(6.2%) 1(5%)

Gain weight 2(12.5%) 3(15%)

Blood glucose increased 0 2(10%)

Hypertension 1(6.2%) 1(5%)

Insomnia 0 1(5%)

Facial acne 0 1(5%)

Hypothyroidism 1(6.2%) 2(10%)

Data are n (%) and are based on the safety analysis set (all patients randomly assigned to treatment
groups with documented safety data).

 
In addition, there was no signi�cant difference in treatment duration between the LD and RD groups
(48.25 ± 11.42vs.53.30 ± 21.85 days, respectively, p = 0.379). The mean difference in the time period
(days) required for PDN treatment between the LD and RD groups was − 5.05 (95%con�dence interval [CI],
-16.61 to 6.51) days, which was within the non-inferiority margin of 7 days. There was a signi�cant
difference in the mean score for the MMAS-8 between the LD and RD groups (5.94 ± 0.772vs.5.25 ± 1.12,
respectively, p = 0.037), but not in the duration of neck pain (2.63 ± 0.94vs. 2.42 ± 0.847 days, respectively,
p = 0.051) or tenderness of the thyroid gland (7.13 ± 1.17vs.6.48 ± 1.34 days, respectively, p = 1.137). Also,
there was a signi�cant difference in the cumulative PDN dose between the LD and RD groups (447.34 ± 
156.74vs. 964.75 ± 300.83, respectively, p = 0.0001). There were also signi�cant differences in the
erythrocyte sedimentation rate (ESR) at 2 weeks as compared with baseline in both groups. The pre-
treatment and post-treatment ESRs were 53.60 ± 26.80 and 18.63 ± 15.00/mm/h, respectively (p < 0.0001)
in the LD group and 64.20 ± 22.06 and 17.00 ± 8.99/mm/h, respectively (p < 0.0001) in the RD group, but
there was no signi�cant difference between the two groups before and after treatment. In the LD and RD
groups, relapses occurred in 6 (37.5%) and 9 (45%) patients, respectively (p = 0.65). After discontinuation
of treatment, there was no signi�cant difference in the incidence of relapses between the LD and RD
groups (2[12.5%] vs.1[5%], respectively, p = 0.57).

All adverse events are shown in Table 4. In the LD and RD groups, 5 (25%) and 9 (45%) patients
experienced adverse events. The most common adverse event was weight gain followed by gastric
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discomfort, which occurred at similar rates in the LD and RD groups. However, the total number of
patient-reported adverse events was signi�cantly lower in the LD group than the RD group. One patient
with type 2 diabetes mellitus in the RD group experienced large �uctuations in blood glucose levels during
treatment. One patient in the LD group and two in the RD group developed temporary hypothyroidism.

Discussion
In this randomized controlled trial, the clinical e�cacy and safety of different doses of PDN for treatment
of SAT were compared. The results of this study showed that PDN at the LD and RD were effective for
treatment of moderate to severe SAT with no signi�cant difference in treatment duration, the incidence of
recurrent symptoms during treatment, relapse, or time for clinical symptoms to resolve. However, there
were signi�cant differences in compliance, total cumulative PDN dose during treatment, and overall
adverse events, which are consistent with previous �ndings that small doses of hormones are associated
with fewer adverse effects and good compliance, thereby mitigating potential organ damage. Overall, the
use of smaller doses of PDN was not inferior to conventional doses in terms of total treatment duration.

Although the 2016 ATA guidelines recommend the use of NSAIDs for treatment of mild SAT, the
recommended regimen for moderate to severe cases of SAT and patients who do not respond to NSAIDs
includes 40 mg of PDN daily for 1–2 weeks and then tapering the dosage for 2–4 weeks depending on
the clinical response(4, 8). However, there is relatively little evidence supporting this regimen. The use of
high-dose PDN for treatment of SAT is often associated with severe side effects that may be intolerable
to some patients, thus several previous studies recommend a starting dose of PDN at 15–60mg(4, 6, 7,
9–13). However, in clinical practice, both small and large doses of PDN have been used to treat SAT
cases, depending on the preference of the clinician. According to previous reports(6, 9, 10), the mean
duration of the conventional dose of PDN for treatment of SAT is about 36 ± 12 days, although patient
compliance was poor and the relapse rate was high. Comparatively, the mean total duration of treatment
in this study was 48.25 ± 11.422 days in the LD group and 53.30 ± 21.85 days in the RD group. Hence, the
treatment duration of was shorter with low-dose PDN than the conventional dose, which may be related
to greater patient compliance, which was superior in the LD group than the RD group, as determined by
the MMAS-8, and most patients adhered to the treatment regimen and did not change the dosage
arbitrarily. Notably, patient compliance directly in�uences the effect of drug treatment, which be the
reason why treatment duration was signi�cantly shorter in the LD group. Nonetheless, the treatment
duration in both the LD and RD groups was greater in the present study than the mean values of previous
studies, which may be related to the ethnicity of the patients included in previous studies.

The results of the present study suggest that PDN at both the LD and RD are effective for treatment of
SAT. Previous clinical studies have shown that early treatment of SAT with hormones can effectively
relieve patient symptoms of thyroid pain and tenderness, improve daily life, and return thyroid function to
normal. However, high-dose PDN shock therapy may be an overtreatment because a small dose of PDN is
su�cient to achieve recovery, while minimizing the risk of hormone-related complications. In contrast, the
use of high doses of hormones often causes severe side effects that could be intolerable to some
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patients(14–21). Therefore, it is important to control the frequency and dosage of hormone therapy.
However, relatively few studies have investigated the e�cacy of low-dose PDN for treatment of SAT to
minimize the risk of potential side effects associated with high-dose PDN. Hence, in this study, the
e�cacy of two starting dosages of PDN was compared. The results showed that both regimens were
e�cacious and achieve the therapeutic goal, although safety and compliance were superior with low-
dose PDN and signi�cantly reduced the risk of potential organ damage.

According to previous studies, approximately 5–20% of patients experience relapse of SAT during
hormone therapy or after discontinuation(22–24). The results of the present study showed that 6 (37.5%)
and 9 (45%) in the LD and RD groups, respectively, experienced recurrent symptoms at the time of drug
reduction, while and only 2 (12.5%) patients in the LD group experienced relapse within 1–2 months after
discontinuation, as with 1(5%) patient in the RD group within 1 month after discontinuation. However,
there was no signi�cant difference in the recurrence rate during treatment or after discontinuation
between the groups and all patients were treated in the same manner as the initial episode.

Approximately 30% of patients with SAT experience hypothyroidism and most typically regain normal
thyroid function within 1 year(4). The rate of permanent hypothyroidism is previous studies was 5–15%
(5, 21), which was similar to the rates of temporary hypothyroidism of 4.8% and 8.7%, respectively, in the
LD and RD groups in the present study. Notably, there was no signi�cant difference in the incidence of
temporary hypothyroidism between the LD and RD groups, although it was not possible to compare the
rates of permanent hypothyroidism. There also exists con�icting data in the literature regarding whether
PDN treatment of SAT causes permanent hypothyroidism. Although some previous studies reported
higher rates of permanent hypothyroidism with PDN treatment, other studies suggest that hormone
therapy may have a protective effect against the development of permanent hypothyroidism(21, 23).

There were several limitations to this study that should be addressed. First, although this study was a
prospective randomized controlled trial, the sample size was relatively small, the participants were
recruited from a single center, the follow-up time was relatively short, and the study duration was
relatively long, which may have biased the results. Therefore, prospective multicenter studies with large
sample sizes and longer follow-up times trials are needed to verify these results. Second, the primary
outcome of this study was the duration of PDN required to resolve symptoms of SAT. The COVID-19
pandemic prevented some patients from returning to the hospital for follow-up observations at the
required time, thus the days of administration and adverse effects of some patients may not have been
accurately recorded, which could have biased the study. Due to the relatively short period and the small
sample size of this study, some long-term adverse effects, such as permanent hypothyroidism, may have
been missed. Therefore, it was di�cult to compare the adverse effects between the groups.

In conclusion, the results of this study showed that the e�cacy of oral PDN was similar between the LD
and RD groups, so LD therapy may be su�cient to achieve complete recovery and better outcomes of
SAT.
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Abbreviations
SAT Subacute thyroiditis

ESR Erythrocyte sedimentation rate

NSAIDs Nonsteroidal anti-in�ammatory drugs

TSH Thyroid-stimulating hormone

FT3 Free triiodothyronine;

FT4 Free thyroxine

ATA American Thyroid Association

LD low-dose

RD regular dose

PDN prednisone

Declarations
Funding statements: This work was supported by The Introduction of talents Foundation of Yijishan
hospital (Grant No.YR201612) Natural Science Foundation of Anhui Province Grant No.
2108085MH267 Key research and development projects in Anhui Province Grant
No.202104j07020023 ; Funding of "Climbing Peak" Training Program for Innovative Technology team of
Yijishan Hospital, Wannan Medical College Grant No.PF2019013 Funding of "Peak" Training Program
for Scienti�c Research of Yijishan Hospital, Wannan Medical College Grant No.GF2019J07 ; The
academic and technological leader Foundation of Anhui Province in China Grant No.2017H120 Funding
of Anhui Provincial Department of Education Grant No.SK2019ZD18 .

Competing interests: The authors have no relevant �nancial or non-�nancial interests to disclose.

Ethical approval: The protocol was approved by the Institutional Review Board of the First A�liated
Hospital (Yijishan hospital) of Wannan Medical College and was implemented in accordance with
provisions of the Declaration of Helsinki. Each patient provided written informed consent before
beginning the study procedure.

Consent to participate: Informed consent was obtained from all individual participants included in the
study.

Consent to publish: The authors agree to publication in the Endocrine.



Page 12/17

Acknowledgements: The work was supported by The Introduction of talents Foundation of Yijishan
hospital (Grant No.YR201612) Natural Science Foundation of Anhui Province Grant No.
2108085MH267 Key research and development projects in Anhui Province Grant
No.202104j07020023 ; Funding of "Climbing Peak" Training Program for Innovative Technology team of
Yijishan Hospital, Wannan Medical College Grant No.PF2019013  Funding of "Peak" Training Program
for Scienti�c Research of Yijishan Hospital, Wannan Medical College Grant No.GF2019J07 ; The
academic and technological leader Foundation of Anhui Province in China Grant No.2017H120 Funding
of Anhui Provincial Department of Education Grant No.SK2019ZD18 .

References
1. Singer PA. Thyroiditis. Acute, subacute, and chronic. Med Clin North Am 75:61-77.

2. Volpé R. The management of subacute (DeQuervain's) thyroiditis. Thyroid 3:253-255.

3. Pearce EN, Farwell AP, Braverman LE. Thyroiditis. N Engl J Med 348:2646-2655.

4. Bartalena L, Baldeschi L, Boboridis K, et al. The 2016 European Thyroid Association/European Group
on Graves' Orbitopathy Guidelines for the Management of Graves' Orbitopathy. Eur Thyroid J 5:9-26.

5. Mang J, Zhou D, Liao B. Clinical observation on low dose of prednisolone in the treatment of
subacute thyroiditis. J Shanxi Med Univ 46:472-474.

�. Sato J, Uchida T, Komiya K, et al. Comparison of the therapeutic effects of prednisolone and
nonsteroidal anti-in�ammatory drugs in patients with subacute thyroiditis. Endocrine 55:209-214.

7. Kubota S, Nishihara E, Kudo T, et al. Initial treatment with 15 mg of prednisolone daily is su�cient for
most patients with subacute thyroiditis in Japan. Thyroid 23:269-272.

�. Zhou Q, Yu S, Chen S. Comparative analysis of clinical effect on subacute thyroiditis by different
doses of prednisone treatment. Chinese Journal of Coal Industry Medicine 19:522-525.

9. Duan L, Feng X, Zhang R, et al. Short-Term Versus 6-Week Prednisone In The Treatment Of Subacute
Thyroiditis: A Randomized Controlled Trial. Endocr Pract 26:900-908.

10. Koirala KP, Sharma V. Treatment of Acute Painful Thyroiditis with Low Dose Prednisolone: A Study
on Patients from Western Nepal. J Clin Diagn Res9:Mc0103.

11. Hepsen S, Akhanli P, Sencar ME, et al. The Evaluation of Low- and High-Dose Steroid Treatments in
Subacute Thyroiditis: A Retrospective Observational Study. Endocr Pract 27:594-600.

12. Wang H. Clinical analysis on subacute thyroiditis. Chinese Jouranl of Modern Drug Application 8:60-
61.

13. Liu Y, LIU Y. Clinical value of different discontinuation indications in the treatment of subacute
thyroiditis with glucocorticoids. Modern Diagnosis and Treatment 24:3074-3075.

14. Curtis JR, Westfall AO, Allison J, et al. Population-based assessment of adverse events associated
with long-term glucocorticoid use. Arthritis Rheum 55:420-426.

15. Waljee AK, Rogers MA, Lin P, et al. Short term use of oral corticosteroids and related harms among
adults in the United States: population based cohort study. BMJ 357.



Page 13/17

1�. Nishihara E, Ohye H, Amino N, et al. Clinical characteristics of 852 patients with subacute thyroiditis
before treatment. Intern Med 47:725-729.

17. Fatourechi V, Aniszewski JP, Fatourechi GZ, et al. Clinical features and outcome of subacute
thyroiditis in an incidence cohort: Olmsted County, Minnesota, study. J Clin Endocrinol Metab
88:2100-2105.

1�. Huscher D, Thiele K, Gromnica-Ihle E, et al. Dose-related patterns of glucocorticoid-induced side
effects. Ann Rheum Dis 68:1119-1124.

19. McDougall R, Sibley J, Haga M, et al. Outcome in patients with rheumatoid arthritis receiving
prednisone compared to matched controls. J Rheumatol 21:1207-1213.

20. Saag KG, Koehnke R, Caldwell JR, et al. Low dose long-term corticosteroid therapy in rheumatoid
arthritis: an analysis of serious adverse events. Am J Med 96:115-123.

21. Sencar ME, Calapkulu M, Sakiz D, et al. An Evaluation of the Results of the Steroid and Non-steroidal
Anti-in�ammatory Drug Treatments in Subacute Thyroiditis in relation to Persistent Hypothyroidism
and Recurrence. Sci Rep 9:16899.

22. Mizukoshi T, Noguchi S, Murakami T, et al. Evaluation of recurrence in 36 subacute thyroiditis
patients managed with p.rednisolone. Intern Med 40:292-295

23. Lio S, Pontecorvi A, Caruso M, et al. Transitory subclinical and permanent hypothyroidism in the
course of subacute thyroiditis (de Quervain). Acta Endocrinol 106:67-70.

24. Benbassat CA, Olchovsky D, Tsvetov G, et al. Subacute thyroiditis: clinical characteristics and
treatment outcome in �fty-six consecutive patients diagnosed between 1999 and 2005. J Endocrinol
Invest 2007;30(8):631-635.

Table
Table 4 is not available with this version.

Figures



Page 14/17

Figure 1

Trial pro�le

CONSORT diagram of the study. CONSORT indicates CON-solidated Standards of Reporting Trials
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Figure 2

Primary outcome according to treatment group

Non-inferiority diagram of the mean difference of the time period (days) required for PDN treatment,
between the LD group and the RD group. The dashed line represents the non-inferiority margin (Δ). The
diagram describes non-inferiority between the 2 groups. CI indicates con�dence interval.
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Figure 3

Comparison of drug compliance, time of disappearance of tenderness at the region of thyroid gland, neck
pain and cumulative PDN dose(mg) between the LD and RD groups.

Boxplots showed quartiles, median of the time taken for normalization of A drug compliance , B the time
taken for disappearance of tenderness at the region of thyroid gland an C the neck pain and D
cumulative PDN dose(mg).



Page 17/17

Figure 4

Comparison of relapse after stopping treatment and during treatment and the mean ESR at the start
treatment and at 2 weeks between the LD group and RD group.

Violin-plots showed quartiles, median of the mean ESR of C at the start of treatment and at 2 weeks

Figure 5

Kaplan-Meier curves of the secondary endpoint in participants A patients of relapse after stopping
treatment and B patients of relapse during treatment

HR=hazard ratio.


